Searching PAJ 



• A ,/2 

PATENT ABSTRACTS OF JW>hN 



(1 1 )Publication number : 2000-239272 
(43)Date of publication of application : 05.09.2000 



(51)lnt.CI. C07D405/10 

G01N 21/78 
601 N 31/00 
G01N 33/483 
// C07F 3/00 



(21) Application number : 11-040325 (71)Applicant : NAGANO TETSUO 

DAI ICHI SEIYAKU CO LTD 

(22) Date of filing : 1 8.02.1 999 (72)lnventor : NAGANO TETSUO 

HIRANO TOMOYA 



(54) FLUORESCENT PROBE FOR ZINC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new compound 
capable of specifically capturing zinc ion, forming a complex 
generating a strong fluorescent light by an exciting light in a long 
wave length range, and useful as a highly sensitive zinc probe. 
SOLUTION: The compounds are expressed by formula I or il {R1 to 
R6 are each H, a halogen, cyano or a lower alkyl; R7, R8 are each 
H, a halogen or the like; R1 1 to R16 are each H, a halogen, cyano 
or a lower alkyl; R17, R18 are each H a halogen or the like; R21 to 
R24 are each H or a lower alkyl; Y is a group of formula III [(Z1, Z2 
are each O, S, N(R51) (R51 is H, lower alkyl or the like) or the like; 
(m), (n), (p) are each 2, 3), a group of the formula: N(R31)(R32) 
[R31, R32 are each the formula: (CH2)sN(R41)(R42) or the like] or 
the like], e.g.; a compound of formula IV. The compound of the 
formula I, e.g. in the case of the compound of formula IV, is 
obtained by performing various reactions by using N- 
phenyldiethanolamine and a compound of formula V as starting 
materials. By using the above compound, it is possible to measure 
zinc ion concentration in a living body in a high sensitivity without 
generating cytotoxicity. 
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[m$VM2] R>, R 3 , R 4 . &£>*R 6 /^7k^liC^T£> 

R 2 ^^R 5 ^n^n^^7KmM^x«/NDy> 
(iv) est*, zk z 2 . Rtf z 3 ^n^ra££i;:- 

m, n, p, ^q^2tfe^)] tt-55S~C$> <51s 

i KEaost ( i ) T«sn5ft^«xtt^©t. 10 

[»*JB 3 ] R 2 R 5 &tz h \Z&m&?''V&Zt>\ 
XlZth\Z/\n?>M^-?&D, Y^±I5^ (IV) (5£ 
Z 1 , Z 2 , &tXZ 3 3fif«*JC-N (CH 3 ) 

[»#E4] R», R 13 » R 14 . RtfRW****!!^ 

Tfe o , r 12 Rr/ r 15 &^ti?nn*L\z&mw^x\*/\ 

,ay>H¥-CS0, R ,? S^R 18 ^tKsRB^-C^O, r 
21 . R 22 . R 23 . RZfR" &fcmmi L 'C$>K). Y#_hf2 

it (iv) c^*, z», z 2 . R^z 3 ^n^n^3ztc 

-N (Rsi) - (R5i tetSJRTJUrJim&^-r) 20 

i jcewojC (id 7f*$ns{b^%x«-e© 

[gs*Ji 5 ] r 12 ^(/r js 3&«i & \z*mm : ?-e& z> 
i>\ xtttt>i:ADy>Sft*^ y#±E5£ (iv) 
(*K z 1 , z 2 , ^r/z 3 ^Jc-N (CHs) 

c»3RJi 6 ] it i^L5 0H>-rna* i S£E« 
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[0 0 0 1] 

[0 0 0 2] 

[0003] fflart^ffits-r^-vtsi^-rsfc* 

TSQ (Reyes, J.G., et aL.Biol. Res.. 27, 49, 19 
94) , Zinquin ethyl ester (Tsuda , M . et al . , Neuro 
sci., 17, 6678, 1997), Dansylaminoethylcyclen (Koi 
ke, T. et al. ( J. Am.Chem. Soc. 118. 12686, 199 
6). Newport Green (Molecular Probe*t<£># $ D if^V & 
^"Handbook of Fluorescent Probes and Research Che 
micals" 6th Edition by Richard P. Haugland pp. 531 - 

540) & e tmmit s nr 1 > * . 
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[0008] -tfrfc^ T«2©-«a: (i) 

X« (II) : 
Mfc 5 ] 




[0 0 0 5] L3^L&7^€>, TSQ, Zinquiru XteDan 
sylaminoethylcyclen$rffit>fc»J^"C«, $£&:i:flH£<Z) 

7^367nnu 368nm, RrX323nmT*S. ) , Z.tl*><DMtb 

\z£z®& ijmmmm * 3 1 * jb c: -r mt^ * o - uaiai 

1^. 17. pp. 584-595. 1998) > W^OIStCfflJB 
\Z . Dansylaminoethylcyclente»]^B$ tCttlS^SF^ETS 

smut^-oso (ies-M*m mvm. 42. pp.i 

71-176. 1997) . T S Q\Zmm&&&^tzlt>lZMI&±# 

izi$-\zftftz^z^£timmx&&t^ommh^L 

T^Z>. Newport Green«Aftft<oae3tTS!l^ ^frfc 
[0 0 0 6] 
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[ft6] 



^(CH 2 ) n 



(CH 2 ), 



/ 



/ 



(•V) 



\ 

<CH 2 ) r - 



\ 
(CH 2 ) n 



/ 



(V) 



^S^bjrru ru p, q, Rtf r lifn^nSli 
5£ (VI) : — N (R 31 ) (R32) 

r 31 r 32 tt-tn-enffiAfcTiB^a: (vid 

fe^L (X) : 

[ft 7 ] 
(VII) 



-(CH2) s -N(R 43 ).(CH 2 ) r N(R 41 )(R 42 ) 
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-(CH^s-NtR^^CH^NtR^J^CHJ^NtR^JtR 42 ) (IX) 
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itfnseiss^^t^ r 31 r 32 ^Pfjc7k*js 
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(a) R>. R 3 . R 4 , RtfR 5 &*mm^X*$>Q. R 2 RXS 
V. R 7 &ZtR B &7kmj£^-*V&K). Y#J:Ej£ (IV) 

Bt+. z 1 , z 2 . z 3 te^n^m££^-N (r 

51 ) - (R 51 tt«»-T;U*^*t«-r) m, 

(i) ts^nsfc^txiwoa; 

(b) R«, R\ R 4 » XtfR 6 ****JS^-C*D. R 2 & 

(iv) (a:*. z», z 2 . z^wc-N (chs) 

m, n, p, RtfQ**2"C*-6) TS$nsS 
T**±Efc^*X*«-<Dtt[ ; 

(c) R»„ R 13 , R M , &tfR l6 ^7fcf!tIIC^T&^ R 

12 stf r 15 3ft«-tn-€ r nifcAfc**iR ; ?xtt/NDy>H : P 

T&D. R 17 RISK" &7km%iTT'$)D. R 21 , R 22 , 
R 23 , &£>*R 24 ^7fc*JS^-C*0, Y^±ES (IV) 

est*, z 1 . z 2 , x^z^^n^naiLic-N (r 

5! ) - (R 51 ttfi3R7;V^X**f) "C*D, m, 

ru p. Wq^2T^S) T*«*ft£XT**5e (I 20 

I) Tg£n*fl^ttXfcK-Oi£ ; fttf 

.(d)" R»/R", R 14 . 3tCJCR w #7k*«^T*0, R 

12 2££/R 15 #£*>fc#*K^-C**]&>, XUifefcAD 

y>s^TfeD, y#±e3; (iv) (sc+, z», z 2 , 

RtfZ'j&ytfc-N (CHs) m, n, p. X 

[0 0 10] *^Jc<kO, ±ES 

(i) ^L<tej£ (in T$$nsfc^x«f ne>© ■ 
a: (id Ta$ns{b-&«ix«^-n^(Z)ift(fcffisa-r^> 

K<£9, I^t>0l«T^oT, ±EiC (I) 

«u<tts: (id T*sn-5ft:**xttiE-n6<D**ffi 

Mot, TIBOX^ : (a)±ES (I) ^L<ttSC 

(id T^$n^>{t:^32:n j ene>co^ch^-r^>^ 
a (i) ^l<«^ an tasnsfc^xutne 
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sj t^^jcwt. mm®. 1 

n-:/EifcMI,S % -fvyotfJH, S>^nyntf;u 50 



t e r t ->^^nejMf;H 4 n-^ 
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4 . &^R 6 #*i§llC^T&D. R 7 RZtR 8 rfTkmmT-? 

& v . r 2 stXR 5 j&^ft^n»&fc**B^xtt a py 

>HC^T&£ £ £.ifift& R 2 XtfR 5 & 
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R I4 > RZSR lB R !7 ^r/R 18 ^7K^ 
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KzkSiK^-e&SjOv XteR 12 &tfR 15 &Lh\Z/\uy 

[0 0 14] Yd^tStLTIi, ±E<£>5£ (III) & 
t^L (V) <D\,^ftfr(D^^n&mik<Dt7 30> 1 &. 

m<D&i)K s (vi) -pssnss^i/^ci:^ 
5„ z>, z 2 , z 3 , ^r/z 4 ti^n^n^(c-N (r 
51 ) -o-, xii-s-^m r 51 \*&m%. 

&ffi7)V*)im* l^L<te2f@^JtCQ7^yXT 

M»$nfcfi»7;i/*;us (i75/l«H7;^;i/ 
±<07K»S'rf»»$nfe<£»7;i/4 i ;i/S*^-r. z 1 , 

Z 2 . Z 3 . mSZ A (D^)%<»'pt£< th 1 Ote-N (R 
5I ) -^r^-r. Z 1 , Z 2 . Z 3 , RZfZ*(Do%<D2£X± 
tf-N (R 51 ) --C*S«-&t«, R 51 
oWTt>J;K Z.?lt><Dot>. Z\ Z 2 > Z 3 , 

Z 4 ^^(-- N (R5I) _ (R 51 ffiT)^)^xt> 

[0 0 15] R 51 ^t7^/STI^$n^M7;i/ 

*;wste. ±ejck^ Lfct»7;^;i/ioffiofii 
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Clt^TtS. YtLTH ±E<oa(IV)T^$n5S 10 
T*Sili:^B*L<, Z l . Z 2 , &c£Z 3 7^(C-N 
(CH 3 ) -T*5:t^ «E>lC#£L^o 
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v7^Ti/tstt#)if©fi#att*og^, Aftstt. 

[0 0 19] *»B^<0^ft(Oft*«ft^«JOilifi*S 
fcL C(0^^-A»cE«Lfc»jfi*feA<<fcr)»jBB^t3^ 

Mn^^nri^o tot, cn^oi^ 
x.^rd:i:cfc^T, a: (i) xts^: (id -c*$ns* 

TfS<£>X*- A * (CfBm^ tlfcit^®! 2RZ£3 teOrg . S 
ynth. , 58. 86. 1979t:iS5«£ nx* 0 • ffrfrftll, 1 
2, &tfl3teJ. Chem. Soc. (Lond.). 3982. 1955tCf2® 
SftT^S. {t-&*16, 17. XtJfl8«Proc. Indi 

an Acad. Sci. Sect. A. 57, 280, 1963{CfS^^nX*5 
{fc^^l4^^19^J. Biol. Chem., 264, 8171, 198 
9tlB*$nT*0, ft:£-^22teBer.Dtsch. Chem. Ge 
s., 46. 1931-1943, 1913(^K«SnTl^. 
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10:X=H 11:X=H 
15:X=CI 16:X=CI 




xx * xx — - jOml 

OH OH 

10:X=H 11:X=H 12:X=H 

15:X=CI 16:X=CI 17: X=CI 



O O 

„ 0 xx!xx oh ^ ro ^gCcc or 

(R=tBuMe 3 Si-) 

13:X=H 14:X=H 
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CH 3 

H 3 C-N N-CH 3 O 
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Br 

9 14: X=H 
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[0024] s: (i) xwa (id T*sna**^a> t>«kii. mmm. mmm®m. P ummmu^(D 

«fct>T3*^S3t«B-r«>©"c. ^ma^^iaMt+ostt «i : *xgi©4k£4ti©i(jft 

-ft>*4iftftTT»J6t«fc*(0I»S3t^D-^ N-7xr;kyX^y^75>(4) 15.3 g (84.4 mrnol) 

£LTS«&T*JBT*S. *^MSlc:*3^Tffl^i £100 ml<Dbf »J^>fc»*Lt»«l:, 70ol©t?Uv 

«E>n<*> r»j^j £^d/B§§tcr5<,vrfct >lc^«PLfcp-h;wx>^;u*-;u^nu k 33.9 g (17 

[0 0 2 5] **W©ffi«a«*yn-y<Dffiffi*teH» *»TT2B#P H 1«1*L, E*SS£K:200 mltf)** 

-;k v*^;U;*JW*^>h\ y^W*;i/A7aH^ 40 (5) 37.5 g£f£fc. SSStfiHflc. iR*90.8%. 

2©*a*tt©#«*Kt*ttlK<*t©iB**^i:K:iC 1 H-NMR (300MHz, CDC13 ) : 62.42 (s. 6H) . 3.56 (t. 4 

(I) RZfjZ (ID Ti^n^^MlC^n&^I H, J=6.0Hz), 4.10 (t.4H, J=6.0Hz). 6.49 (d. 2H, J= 

A^aSSA^ltftlS-OftHSriSSL, «HJB^«H 8.1Hz), 6.74 (t. 1H, J=7.3Hz), 7.15 (m. 2H) . 7.27 

&&tsmwfcMffim*\zz.<Dmm&mm\sTJ mytx'* w. 4H, >8.2h 2 ). 7.70 w. 4H. j=s.2h z )ms(fab): 49 

^^20^:^21^, ^n^nm&&&fiH$5rmJkZSW$xw. m.p.:89t: (5>X^X— ^Jl) 

^3tK^5l5nmS^525niDT^O, 1 -10tfMiS©B [0 0 2 7] {fc-&*(3) 41.3 g (67.8 mmol) £ 300 ml 

■rsct^pIlgT**. fc*5, ^(DlM^yP- >TTI00r3;Tlfl]8fcU 120 ml OMfczS A 
y^IW^Mt^t)itTl^^lT^^T so 75 KfcW*Lfcfc*tt(5) 36.5 g (74.6 mmol)^1.5 



(11) 

19 



(6) 29.9g£»fc. SfeS^o 62.1%. 

1 H-NMR (300MHz, CDC1 3 ):<5 2.44 (s, 9H) . 3.22 (m. 4 

H) , 3.31 (m, 4H), 3.39(t,4H,J=5.0Hz), 3.75 (t, 4H. 
J=5.0Hz). 6.79-6.74 (m, 3H) , 7.23 (m. 1H).7.32 ' 10 
(d. 2H, >8.4Hz). 7.33 (d. 4H, J=8.1Hz), 7.68 (d. 

4H. J=8.IHz). 7.69 (d. 2H. J=8.4Hz) 
MS (FAB) : 711(M* + 1) 

Anal. Calcd for C35H42N4O6S3 : C, 59.13; H r 5.95; 
N. 7.88. Found : C. 58.57; H, 5.84; N. 7.88. 

[0 0 2 8] Mfr<m*ft4t&ya(fi) 28.3 g (39.8 mmo 

I) £**7kn-:/* J -;U900 m\\Zl$\X. m^Tj~ b U t? A 
40 g (1.74 mol)£flDx.* j~ b U O 2±¥\*mXZ> £Ti§ 

WLLfz. SJC 40 g (1.74 mol)<£>;hh 20 

fco mU^X^mm. MTl'Jyh^^L/fo 
ftlAfc. n-^y~;i/®^, 0.5N7k^b^MJ^AT& 
2N*KTJ4ttiLfc. 2Ni&g£)I£^X5P;i'X 

»E3*U fctrtoO) 6.60g£f#Ac<, «fe^--f ;k iR 
^66.8%o 

1 H-NMR (300MHz , CDCl3):<5 2.63 (t, 4H, J=4.8Hz), 30 
2.77-2.84 (m. 8H) , 3.38(t, 4H. J=5.0Hz) , 6.82 (t, 
1H, J=7.3Hz), 6.98 (d, 2H. J=8.1Hz). 7.23 (m, 2H) 
MS (FAB): 249(M*+1) 

[0 0 2 9] it&VaO) 5.00 g (20.2 nmol) £ * * / - 
)V 300 mlK^U 37% *^A7^rk KSMS 50 ml 
*iPit, «^T'>7y**ftia5*thUf>A 13.4 g 
(213 nnnoDSr^L-roJPAfc. SiBT2WM#tfc 
^> P^£jtaAT^<7)pH£*tel;:LT, S6i:SiT 

fcf£, zmmxteftlsfzo 2NSB«SfczKBtffc:*-MJ*A 

1 H-NMR (300MHz, CDCl3):<5 2.25 (s, 3H) , 2.31 (s. 6 
H), 2.53 (id. 8H). 2.80(t, 4H r J=5.9Hz). 3.51 (t, 4 
H, J=5.9Hz), 6.63 (m. 3H) , 7.19 (dd. 2H, J=7.2, 8. so 
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20 

8Hz) 

MS (EI): 290 (M + ) 

[0 0 3 0] {b£^(8). 501 mg (1.73 mmol) &Z?*tt 
> 20 ml<h7K 10 ml\ZMMlsfzMmZ. SNTkKYfc* »J ^ 
A7k*g?&£0.38 mlJtlDA^o tK^T. ^ 105 ml (2.04 

mmol)^r> ? ^4 1 1t> 8 ml KS#Ljfc*»£ 2 &*p B 1j&>tt 
TITI, »T», S«»**»TTiera«*Lfc. 

it^^U>m^0. 5N7kgKfc i- b U ^7 A Tifti* L fc«; 2N 

ffiS*U ft-&fe(9) 572mg£f#7c<, 4X^8 
9.6% 0 

1 H-NMR (300MHz, CDCls) : 5 2. 17-2. 23 (m. 8H) , 2.43 
(s, 3H), 2.44 (s, 6H),2.69 (t. 4H, J=6.0Hz), 3.39 
(t, 4H, J=6.0Hz), 6.44 (d. 2H, J=9.2Hz), 7. 17 (d, 
2H, J=9.2Hz) 

MS(EP): 368, 370 (1:1)(M*) 

[0 0 3 1 ] fb^(9) 299 mg (0.81 mmol) £HtK2-* 
^)]/y- h7 t buy y> 20 mWZhUA.. Y)lzS>T&& 
gfR-f V^>*>K + T-15Ql££-r«K>U 1.64N ter 
t-y5 L ;i/U5 L ^An-^>^>^2.85 ml ^rSD^fe, TL 
CTS»<Dffi*S:W^bfca, (14) 719 mg (1.58 

mmol) ^25 ml (75^ h ^ t h'D77>(:^IL^i5: 

>10 ml(7)?g^^j[jDA^^iC, ««SE$:«HS*bfc. 

aa«c2NJBK 10 Bi^jtaA, it7tLT^?&"cif^p B ia^ 

^■;UX—^;UTjSfe»bfc. 2N7K^fc^hU^A 
^ffiViTpH^7-8{Ci^M5b. ^fmbT^Ac©^^^^b 

xifk^i (20) ^t#7to ^-^7 ^ ^f>;i/^ ^ a \z j: 0 mm 

U ^*(20) 90.7 mg^tf^Co ^feS^o ^22.4 
%• 

1 H-NMR (300MHz, DMSO-de +D 2 0) : 6 2.16 (s , 3H) . 2.61 
(m, 10H). 2.85 (m. 4H) . 2.99 (m. 4H) , 3.72 (m, 4 

H), 6.28 (d. 2H, J=2.0Hz), 6.37 (dd. 2H, J=2.0,9.3 

Hz), 6.87 (d, 2H. J=8.8Hz). 7.04 (d, 2H. J=9.3Hz), 
7.27 (d. 2H, J-8.6Hz) 

MS (FAB): 501(M*+1) 

m.p.iisgx: 

[0 0 3 2] fb^(9) 300 mg (0.81 mmol)^tl7K2-^ 
Wh7 t KD77> 30 m\\Zl)UX. 7)VzJ>Tmfc 
^^-^V^>^>?g4 J T'-150 < C^T^L, 1.54Nt- 
^;UU^^An-^>^>^ 2.50 ml&mAtz. TLC 
■TJK»a>JR5te**BLfc«, fk^»(19) 500 mg (0.95 
mmol) ^10 ml C7)^ h7fc bay ^>(C^^b7"c^^ 
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^TMLL ^jfrf&lC^O nil^Th7t h*D77> 10 

(5:1) -CffiffiLfc. W«»&fi»ftl|[*-C«c 

*t£*(21).£»fc. «*1.2%. 10 

1 fl-NMR (300MHz, CD3 0D):(5 2.26 (s. 3H) . 2.66-2.69 
(m, 4H), 2.68 (s. 6H) ,2 .89-2. 93 (m. 4H) , 3.09 (m, 
4H), 3.79 (m, 4H) . 6.54 (s. 2H) , 6.96 (d, 2H. J=8. 
8Hz), 7.29 (s, 2H), 7.31 (d. 2H, J=8.8Hz) 
MS (FAB) 569, 571, 573 (M + +l) 

[0 0 3 3] M2: 3E«&-f t>l:Mt S^tt 

3*->fc**-r*a«ttftfMiLfc. m*<D&m-(*> (5 

/xMXte5 aril) £^frl00 mM HEPES (pH 7.5)4^5^00 20 

fcO^TttBSR* 495 ran* l&Tt&S 515 nm<h U it 
&&2\\Z^\i*X\*mmSL& 505 nm, 525 nm<h 

fcv><!:€r<DS3fc3ft*$: l tit, &£M^*>£jbPx.fc 

^A-f*>. ^U^A-f # ;i,*> S A <Z> 30 

CO 0 3 4] ^fj 3 : ffift^^D-^ttaJiSS 
IIBf)l£7 , D- y<i:LT^t>nT^^Newport Green (H 
andbook of FluorescentProbes and Research Chemical 
s, 6th Edition by Richard P. Haugland. pp. 531-540) 

*<0«Ktf»8H (lOuU^X) £^tT100 mM HEPE 

S (pH 7.5)4^C5MMGMt£ft20, ffr&»21, XteNewpor 



t Green£jta;L. 3bfc3£g£a!b£L*:. ^#320^^^ 
Ttelfr^&S 495 nnu *5t«fi 515 nm£ U fc&$021 
\ZZ>\,*X\i$m&fc& 505 nm, S5tft* 525 nm<h U Ne 
wport Greent^l^Tteagft^ 505 nnu ^tftg 530 

%<nmft&m*&mx^Lfcb(Dx&z> 0 cG>*s*a>6 

W63&»3&:«fc5lc, *589§©ffr&*tt* «S^Myp 

— :/£LT/B^£nT^£Newport Greendit^T, ■« 
. [0 0 3 5] M4 : ffiftSJt^D-^OOajtitJ* 

£T) £^100 mM CAPS (pH 10.0) + ^5/iM(O{b^ft2 

oxwb^2i^jp^., myt&m&mfeLtz. it-smo 

\ZZ)\,*X\i$mfgfc&495 nnu 515 nm£ U <fc 

^#!2l{CO^X^e^^ 505 nm, S3fci£* 525 nm£ 

as±#U ^i^LT 1 ^i^±«-f ^>©i? 
aETTfcfc. '^c3t5i^— ^iCJiSdt^igab^nfc. z. 

[Hi] **5a©ffi«sje^n-^ (^^20) ^ 

[02] #fS9J<Z»»^5fc:?n-:/ Mfr&*21) tii*& 

®^*>\ztti,x&nfrmR&*mLx^zz.L&7Fiis 
[0 3] *5&m<Dw®my£7n—7 at^zoRm 

1) ©«3taia!*€e*^ftIOffi-»«3tyn-y (Newport 
Green) tJt« Lfcfe*^t0T*5, 

[04] ^^0^©iM7tyn-y ({b^2o) com 

[0 5] *«W©S»m7tyD-^ (ft^«J2l) (Dt 
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04) ftffl 2000-239272 

F^ — A(##) 2G042 AAOl BCll CAIO CBlO DA06 

DA08 FA06 FA ll 
2G045 AA24 AA25 BB25 BB60 CBOl 

DB12 FAll FB07 FB12 GC15 
2G054 AA08 AB07 CAIO EA03 EA06 

GA04 GB04 GB05 
4C063 AAOl BB06 CC59 CC67 CC79 

DD47 DD79 EElO 
4H048 AAOl AA03 AB92 VA67 VBIO 



